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, (Alissa and Keith, 2000;
Clay and Holah, 1999; Clay and Schardl, 2002; Glenn et. al., 1996; Hatcher et. al., 2006;
Omachi et. al. 2001). .
(Chesson and Warner 1981) .
$t$ $t+1$
. $i$ $1-\delta_{i}$ . $i$
$t$ $P_{i,t}$ ,
$S(P_{1,t}, \cdots P_{n,t})=1-\sum_{j=1}^{n}(1-\delta_{j})P_{j)}\iota$ . $\beta_{i}P_{i,t}$ .
$i$ , $\beta_{i}P_{i,t}/\sum_{j=1}^{n}\beta_{j}P_{j,t}$ , ,
, $i$ :.
$P_{i,t+1}$ $=$ $(1- \delta_{i})P_{i,t}+S(P_{1,t}, \cdot . . P_{n,t})\frac{\beta_{i}P_{i,t}}{\sum_{?}^{n}=1\beta_{j}P_{j,t}}$
.
(1)
, $P_{i,0}>0,$ $\sum_{j=1}^{n}P_{j,0}$ . $\leq 1$ . , $t>0,.n\geq i\geq 1$
$\sum_{j=1}^{n}P_{j,t}=1$ , $P_{i,t}\geq 0$ . $\beta_{i}/\delta_{i}=\beta_{j}/\delta_{j},$ $i\neq j,$ $i,$ $j>0$
$n\geq 2$ .




$P_{i,t+1}$ $=$ $g_{i}(x_{t})(1-\delta_{i})P_{i,t}+S(P_{1,t}, \cdots P_{n,t},x_{t})\mapsto^{j=1\beta P\beta_{j}P_{jt}}$
(2)
$x_{t+1}$ $=$ $f(x_{t})$
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$S(P_{1,t}, \cdots P_{n,t}, x_{t})=1-\sum_{j=1}^{n}g_{j}(x_{t})(1-\delta_{j})P_{j,t},$ $P_{i,0}>0,$ $n\geq i\geq 1,$ $\sum_{j=1}^{n}P_{\check{J}^{0}}\leq 1$ .
$\delta_{i},$ $\beta_{i}$. (1) . (2) $n\geq i\geq 1,$ $t>0$
$\sum_{j=1}^{n}P_{i,t}=1,$ $P_{i,t,}\geq 0$ . , $x^{*}=f(x^{*})$
. 2 $(n=2)$ ,
$\beta_{1}/(1-g_{1}(x^{*})(1-\delta_{1}))=\beta_{2}/(1-g_{2}(x^{*})(1-\delta_{2}))$ .
1, 2 , (
) ( ) , 2
.
, 2







, $x_{t}$ . ( )
$0\leq\delta\leq 1(0\leq\delta^{e}\leq 1)$ , $\beta>0(\beta^{e}>0)$ .
$0\leq\theta\leq 1$ ,
, , .
$P_{t+1}^{e}P_{t+1}$ $==$ $g^{e}(x_{t})(1- \delta^{e})P_{t}^{e}+S(P_{t},P_{t}^{e},xg(x_{f})(1-\delta)P_{1}.+S(PP_{t^{tj}}, x_{t})\frac{\beta P_{t}+\theta\beta^{\epsilon}P_{t}^{\epsilon}}{\beta P,t)\frac{(1-\theta)\beta^{c}P_{i}^{\epsilon}t+\beta^{e_{\sim}}P_{t}^{c}}{\beta P_{t}+\beta^{\epsilon}P_{t}’}}$
. $\cdot$ (3)
$x_{t+1}$ $=$ $f(x_{t})$
, $S(P_{t}, P_{f}^{e}, x_{t})=1-g(x_{t})(1-\delta)P_{t}-g^{e}(x_{t})(1-\delta^{e})P_{t}^{e},$ $P_{0}>0,$ $P_{0}^{e}>0,$ $P_{0}+P_{0}^{e}\leq 1$
. , $1-g(x_{t})$ $1-g^{e}(x_{t})$ ,
, :
1. $g(0)=1,$ $g^{e}(0)=1$ .
2. $x$ , .
$t>0$ $P_{t}>0,$ $P_{t^{C}}>0$ ,
$P_{t}+P_{t}^{e}=1$ . , $f(x_{t})$ ,









. $P^{*},$ $P^{e*}$ :
$\frac{\{1-g(x^{*})(1-\delta)\}P^{*}}{\beta P^{*}+\theta\beta^{e}P^{e*}}$ $=$ $\frac{1-g^{e}(x^{*})(1-\delta^{P}\cdot)}{(1-\theta)\beta^{e}}$
$[ \frac{\{1-g(x^{*})(1-\delta)\}(1-\theta)\beta^{e}}{1-g^{e}(x^{*})(1-\delta^{e})}-\beta]P^{*}$ $=$ $\theta\beta^{e}P^{e*}$ , (5)
$P^{c*}$ $=$ $A(x^{*})P^{*}$ .
, $A^{*}(x)=[ \frac{\{1-g(x)(1-\delta)\}(1-\theta)\beta^{\epsilon}}{1-g^{\epsilon}(x^{*})(1-\delta^{\epsilon})}-\beta]/\theta\beta^{e}$ . $.\Leftrightarrow$ ,
$P^{e*}$ $=$ $g^{e}(x^{*})(1- \delta^{e})P^{e*}+\{1-g(x^{*})(1-\delta)P^{*}-g^{e}(x^{*})(1-\delta^{e})P^{\epsilon*}\}\frac{(1-\theta)\beta^{e}P^{\epsilon*}}{\beta P^{*}+\beta^{e}\cdot P^{e,*}}$
1 $=$ $\{\frac{1-g^{e}(1-\delta^{e})}{(1-\theta)\beta^{e}}\beta+g(x^{*})(1-\delta)\}P^{*}+\{\frac{1-g^{e}(1-\delta^{e})}{(1-\theta)\beta^{e}}\beta^{e}+g^{e}(x^{*})(1-\delta^{e})\}P^{e*}$





$g^{e}(x^{*})(1-\delta^{r})$ $\delta,$ $\delta^{(i},$ $\theta,$ $g(x),$ $g^{i}(x)$ . $A(x^{*})>0$
, (6) . . , (5) . .










$\frac{\partial f(x}{\partial x}-\lambda\frac{\partial F^{\epsilon}\mathcal{T}x\partial F}{\partial x,)}|_{P=P^{r},P^{e}=P^{e},x=x^{*}}$
.
3 .
$0$ , $1+(G-G^{:})R^{e}$ , $\frac{\partial f(x)}{\partial x}$
$|\partial f(x)/\partial x|<1$ .
$|1+(G-G^{e})R^{e}$ 1<l( , $-2<(G-G_{e})R^{\epsilon}<0$) .





. . $f(x)=rx/(1+x)$ ,
$g(x)=g^{e}(x)=1/(1+x)$ $\delta=0.09,$ $\delta^{e}=0.14,$ $\beta=1.3,$ $\beta^{e}=2.6,$ $\theta=0.4$ ,
$r=6,$ $P_{0}=0.2,$ $P_{0}^{c:}=0.2$ . , $(x_{0}=0)$
, $\{1-g(0)(1-\delta)\}(1-\theta)\beta^{G!}-\beta\{1-g^{e}(0)(1-.-\delta^{e})\}<0$ $P^{*},$ $P^{e*}<0$ .









((3) $\theta=0$ ). ,









. Oomachi et al. [7] ,
,





(3) $J$ (3) $F$ , $F^{e}$ , $f$
$J=( \frac{\partial P^{r}\Gamma P\partial F}{\partial\partial P\partial\#}$ $\frac{\partial P}{\frac{\partial P^{e})F^{c}}{\not\in^{\partial}\partial P^{\epsilon}},\prime}$ $( \frac{\partial F}{Tx\prime JF^{e},\#_{x}^{\partial}\prime Jx}-)$
. $Y$ ( $*$ .)
:
$\frac{\partial F}{\partial P}$ $=$ $\frac{\partial}{\partial P}\{g(x)(1-\delta)P+SR\}$
$=$ $(1- \delta)g(x)+\frac{\partial S}{\partial P}R+S\frac{\partial’R}{\partial P}$
$=$ $\{g(x)(1-\delta)+S\frac{\beta}{\beta P+\beta^{e}P^{e}}\}(1-R)$ (7)
$=$ $G(1-R)$
$\frac{\partial’F}{\partial P^{r}}$ $=$ $\frac{\partial S}{\partial P^{r^{J}}}R+S\frac{\partial R}{\partial P^{e}}$
$=$ $-g^{e}(x)(1- \delta^{e})R+S\frac{\theta\beta^{e}}{\beta P+\beta^{e}P^{e}}-S\frac{\beta^{e}}{\beta P+\beta^{e}P^{e}}R$
$S \frac{\theta\beta^{e}}{\beta P+\beta^{e}P^{e}}-G^{e}R$
$\frac{\partial F}{\partial x,}$ $=$ $\frac{\partial g(x)}{\partial’x}(1-\delta)P-\{\frac{\partial g(x)}{\partial x}(1-\delta)P+\frac{\partial g^{e}(x)}{\partial x}(1-\delta^{\Gamma,})P^{tj}\}R$
$\frac{\partial F(:}{\partial P}$ $=$ $\frac{\partial}{\partial P}\{g^{e}(x)(1-\delta^{e})P^{e}+SR^{e}\}$
$=$ $\frac{\partial S}{\partial P}R^{e}+S\frac{\partial R^{e}}{\partial P}$
$=$ $- \{S\frac{\beta}{\beta P+\beta^{e}P^{e}}+g(x)(1-\delta)\}R^{e}$
$=$ $-GR^{e}$
161
$\frac{\partial F^{\rho}}{\partial P^{\rho}}$ $=$ $\frac{\partial}{\partial P^{(:}}\{g^{e}(x)(1-\delta^{e})P^{e}+SR^{e}\}$




, $R=(\beta P+\theta\beta^{ti}P^{c})/(\beta P+\beta^{e}P^{lj})$ , $R^{t_{A}}=(1-\theta)\beta^{e}P^{e}/(\beta P+\beta^{e}P^{e}),G(P, P^{e}, x)=$
$g(x)(1-\delta)+S\beta/(\beta P+\beta^{e}P^{e})$ , $G^{e}(P, P^{e}, x)=g^{\epsilon}(x)(1-\delta^{e})+S\beta^{e}/(\beta P+\beta^{e}P^{e})$ .
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